Background Lack of knowledge about the occurrence of work-related health problems in the general population makes it difficult to estimate the potential for their prevention in the workplace.
Self-reported work-related health problems from the Oslo Health Study Background Lack of knowledge about the occurrence of work-related health problems in the general population makes it difficult to estimate the potential for their prevention in the workplace.
Aims
To examine the prevalence of self-reported work-related health problems among adult citizens of Oslo, Norway.
Methods
The study was part of the Oslo Health Study 2000ÿ2001, in which all individuals in certain age cohorts were invited to a comprehensive health screening. All 30-, 40-and 45-year old subjects who attended the screening were asked if they had experienced any of 11 common health problems in the past month, and whether they considered these to be work-related. Of the 26 074 invitees in these age cohorts, 8594 (33%) answered the questionnaire.
Results
Nearly 60% of subjects reported one or more work-related health problems, most commonly reported were pain in the neck/shoulders (38%) and low back pain (23%). Neck/shoulder pain was most frequently attributed to working conditions, by 74% of subjects with this problem; followed by arm pain (72%), fatigue (51%) and low back pain (50%). Work-related fractions for eczema and asthma symptoms were 23 and 18%, respectively. There were marked gender differences, but small age differences.
Introduction
There is a well-established relationship between certain working conditions and specific health problems [1] [2] [3] [4] .
Less is known about the occurrence of work-related health problems in the general population, and consequently the potential for their prevention at the work site. Such information may be obtained from several sources. Risk ratios obtained from the epidemiological literature, combined with exposure prevalences, have been used to quantify the impact of working conditions on specific diseases, for example cancer [5] , cardiovascular diseases [6] , shoulder/neck conditions [7] and causespecific mortality [8] .
National registers of work-related diseases and injuries are another source for determining the health impact of occupational exposure [9, 10] . However, the Norwegian registers are far from complete [11] [12] [13] . Although notification is required by law, only 3% of Norwegian general practitioners and ,25% of occupational physicians reported work-related diseases to the Labour Inspection Authority in 2003.
Population surveys comprise a third source. Statistics Norway runs regular surveys on perceived work exposure and work-related health problems in representative samples of the Norwegian population [14] . Their samples, however, are too small to give reliable information about work-related health problems in subgroups of the population [15] . The Oslo Health Study provided an opportunity to examine a larger, regional sample of selected age cohorts.
The aim of the present study was to examine the occurrence of work-related health problems and their impact on the total burden of ill-health among Oslo citizens. We focused on cohorts aged 30 The 26 074 citizens in the three youngest cohorts were selected for the present study (invitees). Of these, 10 711 attended a physical examination and/or filled in at least one questionnaire in the Oslo Health Study (attendees), and 8594 returned the questionnaire on work-related health problems (responders).
The main questionnaire was distributed with the letter of invitation, advising that it was available in 11 other languages. Two reminders were sent to non-responders, the second one inviting suburban citizens to mobile screening units in their neighbourhood. Assistance from field workers to complete the questionnaires was offered to citizens with poor Norwegian language skills. This main questionnaire was returned at the time of the health screening. Those unable to attend the screening were asked to return it by mail.
Supplementary questionnaires were distributed at the health screening with pre-stamped self-addressed envelopes. Attendees who did not return them were reminded once. All questionnaires were self-administered, and asked for information on health status, symptoms, diseases and various aspects of health behaviour [16] .
One of the supplementary questionnaires included questions on work-related health problems, modified from questions used by Statistics Norway [14] . The introductory question, 'Have you experienced any of the following common health problems in the last month, and are they totally or partially caused by working conditions in your present or previous job?' was followed by a list of 11 commonly work-related health problems [1, 13, 14] Confirmative answers led to a follow-up question: 'Is this totally or partially caused by your present job? Yes or No'. Only employed subjects were asked these questions. Comparisons of answers between the two surveys were therefore restricted to the 7640 employed responders in our study.
'Attendees' and 'responders' of the Oslo Health Study were compared with the 'invitees' on background variables, including socio-demographic characteristics based on public register data from Statistics Norway. The crude and adjusted odds ratios (ORs) for response among the invitees were estimated by logistic regression including all the socio-demographic variables as covariates.
Prevalences of self-reported 'health problems' and 'work-related health problems' were calculated as valid per cent, excluding missing answers. The 'work-related fraction' was calculated as the ratio between the two prevalences. Unstratified prevalences were adjusted for age and gender by direct standardization based on the distribution in the invited population. Data were otherwise stratified by gender and age, grouping subjects aged 40 and 45 years together. In our analyses of Statistics Norway, Survey of Living Conditions 2000, the first three response categories (suffered very much/suffered quite a lot/suffered somewhat) were grouped together as 'suffered'. Observed proportions were compared using the chi-square test. A two-tailed P-value , 0.05 was considered statistically significant. Analyses were performed using the statistical software SPSS 11.5 for Windows.
The study protocol was approved by the Regional Committee for Medical Research Ethics and the Norwegian Data Inspectorate. Table 1 shows attendance and response according to selected background variables. A total of 8594 subjects returned the supplementary questionnaire on workrelated health problems, representing 80% of those who attended the health screening, and 33% of the invited population. The response frequency was higher among females than among males, and increased with age. Individuals with low education, low income, disability benefit or of non-Western origin, were under-represented. The low response of subjects with low education, low income or disability benefit was partly due to low attendance. Subjects born in non-Western countries had a low response, despite near average attendance, due to failure to return the questionnaire. Adjusting for all background variables did not markedly change the overall pattern of response in most subgroups, but country of birth and low income became less important. Item response frequencies among the 8594 responders were 96-98%.
Results
The prevalences of self-reported health problems in the past month, standardized by age and gender, are shown in Figure 1 . Pain in the neck/shoulders and low back pain were most commonly reported, by 52 and 46% of subjects, respectively, followed by fatigue (39%), nose symptoms (36%) and sleep disturbance (30%).
While 85% of subjects reported one or more of the health problems listed, nearly 60% attributed one or more of them to present or previous jobs. The most frequently reported work-related health problem was pain in the neck/shoulders (38%), followed by low back pain (23%), arm pain (pain in elbow, forearm, hand) (20%) and fatigue (20%).
The work-related fraction of the total prevalence was highest for pain in the neck/shoulders (74%) and arm pain (72%), followed by fatigue (51%) and low back pain (50%). The work-related fractions for impaired hearing, eczema and asthma symptoms were 28, 23 and 18%, respectively.
In Table 2 , the gender-specific prevalences of the health problems, the work-related health problems, and the work-related fractions are presented. In Table 3 , the material is stratified according to age, using two age strata (30 and 40/45 years of age).
Women reported pain in the neck/shoulders, arms and lower back more frequently than men, but the fractions perceived as work-related were the same. Total prevalences of pain were higher in the oldest age group, but the age difference for work-related pain was statistically significant for arm pain only.
Work-related respiratory symptoms were more frequent in men than in women, and more frequent in the oldest age group. Women reported eczema somewhat more often than men, but the work-related fractions were similar, and there were no age differences. Impaired hearing was more prevalent among men and in the oldest age group, and men had a higher work-related fraction. Table 4 shows results from the Survey of Living Conditions 2000, compared with results among employed subjects in the Oslo Health Study. The mean age in the two surveys was 37.2 and 38.1 years, respectively. The prevalence estimates were similar or somewhat lower in the Survey of Living Conditions compared to the Oslo Health Study, while most work-related fractions were similar or higher. The gender differences in prevalence estimates were comparable in the two surveys.
Discussion
In this study of 8594 Oslo citizens, aged 30, 40 and 45 years, self-reported work-related health problems were highly prevalent. Nearly 60% reported one or more work-related health problem, and a high proportion of reported health problems were attributed to working conditions.
The low attendance in the study is a matter of concern. In recent years, the response frequencies of population surveys have declined in Norway, as well as in other countries [17] . As it affects all projects in the Oslo Health Study, possible selection bias has been thoroughly examined. Søgaard et al. [17] found that self-rated health, mental health (Hopkins Symptom Check List), smoking and body mass index in the attendees differed only slightly from estimated prevalence values in the invitees, when weighted by the probability of attendance based on background variables. Estimates based on the assumption that the prevalences among non-attending individuals differed from those attending by no more than 50%, differed only moderately from observed values. Søgaard et al. concluded that self-selection according to sociodemographic variables had little impact on the prevalence estimates of these examined health-related variables. As we have similar outcome variables, we assume that their conclusion is valid also for this study.
Attendance according to disability benefit indicates that healthy persons were over-represented among attendees in the Oslo Health Study (Table 1) . Among the responders of the supplementary questionnaire, 85% reported their present state of health to be very good or good, against 73% of those who answered the main, but not the supplementary, questionnaire. The response was also lower among individuals born in non-Western countries, a subgroup that reported higher frequencies of work-related health problems than individuals of Western origin (not shown). Thus, the response was lower in subgroups with poorer health, which may imply that our prevalence estimates are conservative. Self-administered questionnaires tend to be returned primarily by those who perceive the questions as relevant to their own situation [18] . However, the questions about work-related health problems were only a small part of the supplementary questionnaire. Bias due to selection of individuals with self-perceived work-related health problems is therefore unlikely.
The prevalences of health problems in the Oslo Health Study were similar to, or somewhat higher than, the corresponding prevalences in the Survey of Living Conditions 2000. Socio-demographic differences among people living in the urban, more multicultural Oslo and a representative sample of the Norwegian population *P , 0.05; **P , 0.01; ***P , 0.001.
could explain some of the observed differences. Omitting non-Western subjects in the Oslo Health Study reduced the differences between the two surveys (not shown). Varying distribution of industries and occupations and somewhat different design and questions could also have contributed to the differences between the two surveys. However, the overall consistency does not indicate a serious selection problem in the low attendance of the present study. Musculoskeletal pain was the health problem most frequently perceived as work-related, with work-related fractions ranging from 49 to 74%, which is compatible with other studies [19, 20] . The work-related fraction of asthma symptoms was 18% (age and gender standardized). An official statement of the American Thoracic Society, based on a review of 21 articles, concluded that 15% was a reasonable estimate of the occupational contribution to the population burden of adult asthma [21] . Our result is close to their conclusion, and emphasizes the importance of work in the causation or exacerbation of asthma. In Norway, the employment level among women is high; in 2004, 81% of women and 87% of men aged 30-44 years were employed [22] . Work-related impaired hearing and respiratory symptoms were more frequent in men, compatible with men's work exposure [14] . Pain in the neck/shoulders, arms and lower back were more frequent in women. This is in accordance with other studies [19, [23] [24] [25] , and has been explained by risk factors, both at work and at home [26] [27] [28] [29] .
The prevalences of health problems were usually higher in the oldest age group, but for work-related health problems, there were only small prevalence differences. Reasons for this could be that the age interval is narrow and that subjects with work-related health problems may change to less harmful jobs or leave work, and thus nonpersistent health problems may be reduced. However, for work-related respiratory symptoms and impaired hearing, which tend to persist after exposure ceases, we found higher prevalences in the oldest age group. Work-related pain in the elbow/forearm/hand was also more prevalent in the oldest age group, which may suggest ongoing exposure or the persistence of pain after reduced exposure.
Our data reflect self-reported health problems and their perceived work-relatedness. We have no further information on the type, severity and work-relatedness of the health problems. People may vary as to what health problems they will report. Bjerkedal and Bakketeig [30] found acceptable agreement between patients' and physicians' reports of sickness, but some groups of diagnoses, especially mental and musculoskeletal disorders, tended to be under-reported by patients' compared to physicians' reporting based on their health records.
Attribution bias may influence reporting, i.e. the assessment of work-relatedness could reflect the attitudes and interests of the person who makes the assessment [31, 32] . The responders in population-based surveys have nothing to gain or to fear by reporting their health problems as work-related. Thus, we do not believe that such interests have affected our results.
In a Norwegian study among employed patients in general practice, 40% of women and 54% of men reported their current illness to be work-related [33] . In another study, physical workload and psychological factors were assessed to have contributed to 48 and 32% of sickness certification cases, respectively [34] . These studies indicate that work-related health problems affect people's work and daily activities, and lead to the need for medical help and sick leave.
In this population-based study, a substantial proportion of 30-, 40-and 45-year old Oslo citizens reported work-related health problems in the past month. These results suggest a large potential for prevention by reduction of known risk factors in the workplace. Self-report Table 4 . Prevalence of self-reported health problems in the past month and their work-relatedness for employed women (n 5 523) and men (n 5 557) aged 30- 
